The development and application of a new affinity partitioning system for enzyme isolation and purification.
A reactive water-soluble polymer was synthesized by copolymerizing N-isopropylacrylamide and glycidyl acrylate. The reactive polymer could react with the amino groups of enzymes/proteins or other ligands to form an affinity polymer. As a model, the reactive polymer was allowed to react with paraaminobenzamidine, a strong trypsin inhibitor. The affinity polymer could easily form an aqueous two-phase system with either dextran or pullulan, and the phase diagram was compared favorably to that of the well-known polyethylene glycol-dextran system. Once trypsin was attracted to the affinity polymer dominant phase, the enzyme could be dissociated from the polymer at low pH. Owing to the N-isopropylacrylamide units, the affinity polymer could be isolated from the solution by precipitation at a low level of ammonium sulfate. The enzyme recovery was always greater than 50%, and the affinity polymer could be reused in several cycles of affinity partitioning and recovery.